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Heck 反应的研究；二是天然香料 2-甲氧基-3-异丁基吡嗪的合成。 









双齿的氮配体与钯的配位作用已应用在 Heck 反应上，我们设想钯与 N 和炔
键的同时配位可以调节钯的电性中心，进而设计了系列带有炔键的吡啶类配体并












































The dissertation consists of two parts: 1) 2-(phenylethynyl)pyridines ligands 
mediate Pd-catalyzed seletive oxidative Heck reaction; 2) Synthesis of natural 
perfume 2-isobutyl-3-methoxypyrazine. 
Chapter 1： The Heck-Mizoroki coupling reaction is one of the most powerful 
transformations for the construction of C-C bonds and has the potential for broad 
synthetic application. Unfortunately, a key problem remains that how to control the 
position where aryl groups intert into olefins.The ability to use unfunctional alkenens 
as substrates rather than vinyl halides represents a significant advantage over other 
cross-coupling methods for the synthesis of substituted alkenes. For electronically 
biased olefins such as styrene, vinyl ethers and acrylates, high regioselectivity can be 
achieved easily. Typically, electron-deficient alkenes such as acrylates and styrenes 
favor couping at the terminal position to give linear products, while electron-rich 
alkenes favor couping at the internal position to give the branched products. (Scheme 
1). However, the development of regioselective Heck reactions using electronically 
unbiased alkenes, especially for aliphatic olefins, as substrates in a catalytic manners 
is formidable challenge. 
 
Scheme 1 
Over the past decades, various bidentate nitrogen ligands in complex with 
palladium have been successfully applied to the Heck coupling reactions.On the other 
hand, several groups have demonstrated that a PdⅡ center could coordinate with the 
N and the C C Bond simultaneously. Bearing these knowledge in mind, several 
pyridine-type ligands containing C C bonds were designed and employed in 
















selectivity and moderate regioisomeric ratio. 
 
Scheme 2 
Chapter 2: Natural perfume 2-isobutyl-3-methoxypyrazine is synthesized from 
natural Leucine. Leucine undergoes esterification, ammonolysis, condensation and 
substitution reaction to pruduce 2-isobutyl-3-methoxypyrazine.Cheap raw materials, 
simple operation and mild conditions make the synthetic route useful in industrialized 
synthesis. 
Scheme 3 
Keyword：Palladium catalysis; 2-(phenylethynyl)pyridines-type ligand; Electronically 
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应来构建 C-C 键，在这样的背景下美日化学家 Moritani，Fujiwara 和 Heck 分别
实现了钯催化的烯烃的芳基化和烯基化来构建碳碳键[6-13]。随后 Heck 和 Mizoroki
将这个当量的反应成功的实现为催化量的偶联反应，然后应用到烯烃卤代物、芳
























（Scheme 2b）对于拓展 Heck 反应的领域具有重要的意义[18]。其反应机理如下： 
 
Scheme 2 
本节主要介绍氧化 Heck 反应及其发展现状。 
1.1 无配体参与的钯催化氧化 Heck 反应 
在钯催化的 Heck 反应发展的起始阶段，有机醋酸汞[19]（Scheme 3a）、有机
硼酸[20]（Scheme 3b）和氟代有机硅[21]（Scheme 3c）取代芳基卤代物应用到于烯


















1968 年，Heck[22]首次报道了以 Li2PdCl4 为催化剂，CuCl2 作为氧化剂，芳基
氯化汞与丙烯酸甲酯的氧化 Heck 反应（Scheme 4）。 
PhHgCl + CO2Me
Li2PdCl4, CuCl2





























加剂，在 DMF 溶剂中实现了苯硼酸与烯烃的氧化 Heck 反应。在该体系中，除
了丙烯腈外，都得到 E 式构型选择性，中等到优秀的产率（Scheme 6）。 
 
Scheme 6 
2003 年，Larhed 等[26]首次实现了在微波条件下钯催化的氧化 Heck 反应。该
条件下使用醋酸钯作为催化剂，醋酸铜作为氧化剂，醋酸锂作为添加剂，DMF
作为溶剂，5-25 分钟完成芳基硼酸与烯烃的偶联。此反应拓展了反应底物，具有















第一章 邻炔基吡啶类配体调控的钯催化选择性氧化 Heck 反应 
5 
 
2009 年，焦宁课题组[27]实现了苯硼酸与烯丙基酯的氧化 Heck 反应，取得了
良好的化学和区域选择性。 
当以富电子烯烃比如烯丙基酯作为氧化 Heck 反应的底物时，通常情况下很




在此工作中，5 mol %醋酸钯，2.0 当量的醋酸银作为氧化剂，氟化铜和二氟
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